Demonstration of thalamic activation during typical absence seizures using H2(15)O and PET.
The EEG correlate of absence seizures is 3-Hz, generalized spike-wave activity. Depth electrode recordings in animal models suggest that spike-wave activity oscillates within thalamocortical circuits, but the site of the primary abnormality is uncertain. The aim of the present study was to determine whether there is a selective increase in blood flow in the thalamus during absence seizures and, if so, whether it precedes the appearance of spike-wave activity on scalp EEG. Using PET, regional cerebral blood flow (rCBF) was measured in eight patients with idiopathic generalized epilepsy in whom typical absence seizures were induced by voluntary hyperventilation. Each patient was studied up to 12 times, with an intravenous bolus injection of H2(15)O followed by a 90-second scan. The distribution of rCBF during absence seizures and in the 30 seconds before an absence seizure were compared with the distribution of rCBF when absence seizures did not occur. There was a mean global 14.9% increase in blood flow in association with typical absence seizures and, on top of the global increase, a focal increase in thalamic blood flow of 3.9 to 7.8%. There were no significant focal changes in rCBF in the 30 seconds before the onset of spike-wave activity on the EEG. This study provides evidence for the key role of the thalamus in the pathogenesis of absence seizures but was unable to show that it is the site of initiation of the seizures.